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Abstract: The wide development of renewable energy power, together with the clean and efficient utilization of tradi-
tional energy have become an important subject. In the forthcoming decades, China will stay at the mixed-energy period
for a long time due to our energy structure. Although the renewable energy has a rapid development, the renewable energy
power abandonment is very serious. To make a deep cognition on the characteristics of power, grid and load, and focus
on solving their control and optimization problems, are the basic premise to operate the alternate electrical power system
with renewable energy sources safely and efficiently. On the basis of power response, grid response and load response, the
paper clarifies some key scientific problems on grid-friendly generation control, flexible control on coal-fired units based
on multiple energy sources compensation, grid dispatch control based on renewable energy’s integration, demand sources

characteristics and active adaptive control, and micro-grid control based on distributed energy.
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Fig. 1 Main control techniques of coal-fired power

units’ flexible control

K EHLA TR FE TR E AN 2 5 B R [ 73 K57
I G E P e SR A R i g ok H LA P i U
X 8] — R A 2 A7 150% ~100%, FA IR F=HLZLAE
A ZRHERE WINLZE 1 e/ HE 0B 38 BB IA B A€ 7 4af
[1160%~70%14, i 55 1l (5] | FF237 %5 B 511 K H i g
REJIAH 25 Eaze. 3R TE K FATLAL IR B VR I BE 70, 78
Badrnl, n] DUR S5 8 1 kS Bl AR R RS AR
PR B AR S it B AL ZEL 1) e /N FRUBR By 7
Fent b @k AR AR b kR ), wT Lt —
JENLAH PR A IZ AT X 8] ZEVHLIN S K AN A A
W% R4, W W& HoE S 2 B LR
FE VRV RE F7 (0 FE AR AR, XTI B = LA, e fi
FREE TR HGEN AL R A g, [ Ah— R i
AREE . H R A B TS B SO A AR, AR £ AT
TR AT FE NIRRT SRR AR, R fAderis
T ik W, 55— L
HBR SRR TR, #im5eit: 300 MW LI FEALL Y- 171
af IS AT I PR A3k P SRR LU AT 471 A ) 386 1124040 ¢/kWh,
1M %5 T 1000 MW & 8 IIfs - HL4H, 1IX — B EH 4 R
20 g/kWhU8! X SEIR 2T 2 S HUR M2 5 R FE VR
(AR AR R %, BRIk, % K REALZEL 5 DL R M R
HE T S ML 203 K AL R B2 R U B g P b 22
PREE.

K HLHLZE ) PR T 8 A PR A2 175 i 8 R A
A BB IR L 5 DX PR3 ) R TR R T I T,

ARICIFAETNET REIR R FLHE 7, BT R Ge i —

JE S BN A I PR e % FH SR T R S5 0 e FL YR

PIBEALYE, 4 FR 50 K LA A 0% IICH RE T

HEEAME 5 A BN, B2 SRR LA DI 2R

FVFI 22, JE 51 & 3 R Bar, JRE K

WU TEH5HE 25— IO AIE ST K1 %~1.5%/min!2),

AN ] 25 R TR [ R 1/3~1/2. BRI R 2% 1) 8 B 4

Tl LA AR R ~F e AT #2107 SR E — e A2 R FR

Hill T K ML 2 $E 5. A, 78 ST 45 O B

SRR HERS E L SN EHR L, KRRt

P RFE i, BB m b ] R Geds i) i R A

FBt. A w0 ) IR A KA PE, i3t — 2Pk

K HALA (P RER gy e 121220 SR R 24 T

B EIALLE B A B, g /KT s T AAEAS B B

ALV IRAER v N e Y Ao 7l N VST X4 s A

By 230, SR [241 88 7 1 BELE K T O LA i Th R

(PBNASIERY, SCHR (2510 T 192 Tk &b K 1 g il 1

BT 2R A7 g 42 ) SRS P 8 A R 42 o SR, YT

I 18] 4 45 1 20 s, [ BF OR R sk /Iy 1 A2 3 % 225 STk

(26271756 25 AR B, dkah /KT R TS 1Y)

AR R 12 MW/min & UL L, B8 L

SR PR T2 ) SR PEARBRIR T I ] 28200 W T

JR TR ) O IS AT (1 & IR R v, B

WO TR ARN ST REEFH T 12 R

R ERAE AR =y FE ) RGBT REUR L TR

77, SEBLK AL I B 151 T K LA

BURETT IR A gt b, K EALA ) A 54 ) JE B

K\ et 5 AT ORI, (H A, EEFHT

I R A ol S e R E L AIE AT i ), SEELAH

TERAK AT B, KR, B & 18 R 5 45 HR (AN I

W, K EMLALKE 2 8 Reds Fe ) BB LT H A 2 4

BRI J1 5.

2.3 IE LR B B BE YR B T YE 99 1Y B O
% #ll (Grid dispatch control based on renewable
energy’s integration)

FE 28 1 FEL IR B 4 1) B2 LA B e e o R AR H

b, 3E B REIR R 1 R G B, RS B AR TR AL G

ST IR BE [ 2 (T BE R AR, A ORRR g AT S AL L PR

PN, PLe TR FE n] AR R F BRI, R K PR Hb D>

Reli BOURHFERS QA [RIUL, Bredif /) R4

{100 FEL DX U FEE A58 1 o — AR Se sk A B H A RIS

AL P A H bR A e H R 2 H sl

i e

— 710, KEEAE KH) i E AT,

TR TV B A% OARAL B AR, SR B AR

B MUK AL R F AR H AR — T 3R

VAl



1558 oA R 5 N A

33 4%

N
min Fy, = min Y a;P? + b; P; + ¢, (1)
=1

PPN KENAERA D IIZ, Ny KEIA
HLEEH , a;, b e, K BN RIIRELFERE R 28
55T, i R v 7 2 R R M TS e HE
J8, AFECO,, SOs, NO, %5, BT COL 1515 4o it
FIE80% A, — KL I COL U L5 4
Hesc, B
min F, = min iv: a; P? + B;P; + i, ()
=1
Ha, By NG PR COLHE R AL
gier bR 12, ARG RS R 2 H AR
Hep B A SEBR T — AL R P A H AR ik
FIEACHIE, EH KRG &5 I8 BRI,
SRABTTIEA BRI I RFEAA T3,

FEVR B S5 K4 J2 T, BT RE VR L ) R G AL 4
IR R A e R P2 1 3O P A DXk I PR RE
A FEH R RIAE T3 RE IR B I RE B AR A
YO AT H EOREAR R LR 1R
MR E. PRI, B3 T 2 REUR HAMY R )
PR R, S IX IO R SR A e 5 P T %52
SRV, RERR 30300 — S AR AL Gt K HIATLZE L X
FL N K BH e A FEL AT BE DL ZEL DA K% FE ) fidh e 2 B 55
X BRI R. XL RA B L I I AT B2 O
fz b, AT A R LUA ) I G,
O UL MRS 5 2 AT R ), 32
L RGBT ) A S AR

EAh, R EERRY 570 2 0, LS R E
PR 5 B35 1) B e EE AP BT RV HE N I BE AL L
BRI FE RO BT RSB AL B Ak B JEL S, O ALY
VB P2 AR 7 9 2 B3 R 07380 L 20 TR
R AOO00 7 ik s AR 5 R ) SR
T3RR3R R AR 181545
2.4 TR B PR 5 3 338 M % #l (Demand

sources characteristics and active adaptive con-
trol)

i ) R GUH A R AE R AT 4% L 75 SRR A B
Bl s, W) R G0 —fad i «“ P 2 B [
VU, 22 F{F AR X AT 2 R A FL N 3 2 T AL 31 ) BT 75
SRV A R X DA A5 22 PT84 K LUK BRI HEL D (RIS
AT, B SE R SO0 A2 FELBE AR SIS B 5 14722
PRI A IR R, PRI, B XU AL Sl R 3T RE U HE
D& G C ) E R G B e A PR E 5 33
XTI 1, DN R U A 22 L g RS 3 R TR
JE A RTH R G AT R EE. SEbr b, BT RSt
HAFLERE KRS F A1 1 R B i (1
I BRRER) G TR S (PR T IR SE)PO,

REEGHR H TR A SR AL degiit: 56 i
RIUERT H AT Iy 221, i B HELZD 2R o B4 (1930 %,
Horh2/3, BI20%J T 7] 5 IR AU A AR B S, L
T 1 R A A R L L (13%); TTAE
e, fa R IR S AN 15%~20%, FHh 214 —
PR AR A . 7278 A ERIZ S RV A L
5145 FH P e I 57 A ST R S I RS DA R AR T
IR AP, S RE U 7 ZR G 7 D0 I
HER S HH .

FEREPE ST T, IR 75 SR 455 R e v
A 8 2R R FLREAT 202K, R M 7T 25 2R m SR
ERA DRUR AR SLATLEE, Ay AR R P A7) B AR AR A
JNAAE I A, 43 Bir 5 SR A2 15 BEURDRT L R AT 1 5%
Wi, 5 AT TE A 7 SR &3 5 BE IR IR PR 1k, 257
Kt AR, 58 ST 7T CARHAUR 1 B AR s it —
AR T T AN [ P AR A ) 2 A o SR A 25 B )
PEACLE S B HILH, SIS [ i S R L AN [ SE IRy
P ANFERERSREE AN A% BAE ) 2 T8 76 SR ZR
B BRI AN FD R T R 2 RS TR RMER & Bt
PRI R AL -5 20 AT Sk, vt n] AR g
PERHAE I T 40 DA LB RE R ) R L 2 A8 e
IEAT PRI SRS ),

BERSHURRAT A REVRUR L IF I s 2R 48 N A% 58
PRAS 1R L, PR S S A T P A RE YR A L R HE D R
SURIIZAT I BER L0, 8 FR R P SR R LR &
BRUR AT BRI A i NIRRT, AR % FA BRI
N, PLFSROUBTRA A S0 | 7 SR SRR S5 4R b v 2
T, ) S YR — X ey ik 0 IR 1) 22 2% R X XU B B R4k
R, SEHUE GERER R B S T FEAE REVEUR HL L HEM
FARB TR RO B R e r B [8] Y
120 Wpife.

FE_ERFER b, ATRE— B M @ SR BE 2 5
W4 = SR TR REUE T I N PR IC R G
B R RGBT AR E AR T I BE 048], I
SEELR TR 25 & BRIR N AL R R 3R, e
i RN GEIEE ) T Bl s S
2.5 E T oA AR IR B 5 HR X 3% il (Miicro-grid

control based on distributed energy)

TR TSR — TR R RO w20 A UK
HUE R, & — ik 2 b A 2R O A 5 4
B ISR, BRI T AR E AR AN
AN — AR T, S KRR T AR REUE, 1R it
HLHLE AT SEME, I R R A B E ER . 126
R, BT AR KR R A R, R A A
VEAE AR, F R AFE X AR, PRz
AT AT Ty 0 YRS A o) SR 2 A 23 A1
UL i BE 2R B AN DA PR ) g 92 2, TR B



12 W

TR B REUR ) RGeS ik 1559

B R A A& B PR 4 2R 3 Bhis AT SR FEM
A RO G AT A2 3 HE W 1 B R AAE, SEERLAE P b
5 2 2 P ) A R ) A X3 AT R 9. S
Wk [S8TVE T T A 2 FbL I8 ) 00 2 4t % T3 i) 20 s ] o
TG, P T A RIS AT R T A A AR, S
BT e P R e A TR X TR P A . SRR [59]
B3 2 10 AR SRR R X R GRS A, S T S5
ZRIVBEVT 51, 245 T 7 P50 HE s H A A A
TR R SRR IR R, FRLE SN Th R 4% HI R
AN T RIS IR, A PR T o L X )
W, Fem T RS ARE AT SR,

SEFr b, B ATRAT I SR 4 OO R 2 TG AR 61 3
AT T 5T A U RE IR A ik FE X 4 i), DA BVR 2R
A, FEHT REVR K L VR, ] R A LAk BRI AE FH Aig
17 RE, — 7 T A TR U RS R R 4 b,
S 77 THI R 75 R EE R, Rl A ) HE B R TSR FE
W, 35 42 L T R G B A 7 oK. il R ] L B YR AR AR
[RRE S, PRI 9 B R AL HI I S i T i)
TS, K AR KB REIR ) R & e fa e ie /T I B 2L
Fzid
3 45 (Conclusions)

FIRSEAL BT BEVR L T 19 4 e R 2 s i 249 3% [T e
PREE R B B E O, A ST B B [ s A,
% TR T R BRI T R RV ) RS PUIR,
SR T 3G I G E I SR R, FE SR H Y
Ny HLPRAIE R A B BT AR AL ET RE DR
FHL 77 ¥ 490 M R 5 D Il B R D A B 2R O LR
il T 2 IR AN K 7 A F B ) | 3 e b A
SE BRI FEL 7V A R U R ) T SR B IR S
FFyid Az LA A T 45 A TR IR R ok FL X 4 ], I
X H AR AE ) B i [l AT T IR L.

B 3k (References):

[1] LIU lJizhen. Basic issues of the utilization of large-scale renew-
able power with high security and efficiency [J]. Proceedings of the
CSEE, 2013, 33(16): 1 - 8.

ORI ER. RAUBSHTREUA HL )22 4w R80F F Stk e (. o [ R LT
FE544R, 2013, 33(16): 1-8.)

[2] THIRINGER T. Grid-friendly connecting of constant-speed wind tur-
bines using external resistors [J]. IEEE Transactions on Energy Con-
version, 2002, 17(4): 537 — 542.

[3] FENG Shuanglei, WANG Weisheng, LIU Chun, et al. Study on the
physical approach to wind power prediction [J]. Proceedings of the
CSEE, 2010, 30(2): 1 - 6.

(X, EAAME, X2, 55, AT FUE AT A (1], I
HFL LR, 2010, 30(2): 1-6.)

[4] OKUMUS I, DINLER A. Current status of wind energy forecasting
and a hybrid method for hourly predictions [J]. Energy Conversion
and Management, 2016, 123: 362 — 371.

[5] FOLEY AM, LEAHY P G, MARVUGLIA A, et al. Current methods
and advances in forecasting of wind power generation [J]. Renewable
Energy, 2012,37(1): 1 - 8.

[6] YU Wei, ZHANG Mingming, XU Jianzhong. Effect of smart ro-
tor control using deformable trailing edge flap on aerodynamic load
reduction [J]. Journal of Engineering Thermophysics, 2013, 34(6):
1055 - 1060.

(RAL, TR, fR b, BT ek R B XU s I S Bh e
et (). LARAIELSAR, 2013, 34(6): 1055 - 1060.)

[7] LIUJ, MENG H, HU Y, et al. A novel MPPT method for enhancing
energy conversion efficiency taking power smoothing into account
[J]. Energy Conversion and Management, 2015, 101: 738 — 748.

[8] MENG Yongqing, WANG Jian, LI Lei, et al. New low voltage
ride-through coordinated control schemes of permanent magnet syn-
chronous generator considering rotor speed limit and DC discharging
circuit optimization [J]. Proceedings of the CSEE, 2015, 35(24): 6283
—6292.

(RKIR, A, 257, 5. 2 R RUL ik PR ] B S L B AT A 7K
[ 22 F WL 2R U v P 2 B P 42 ) SR (0], o [ R AL R 23R,
2015, 35(24): 6283 — 6292.)

[9] XIA Xue, QI Yongzhi, LIU Yutian. Finite control strategy for wind
turbine ramping power [J]. Automation of Electric Power Systems,
2014, 38(20): 26 — 31.

(A, ok &, XIEH. KUY I3 147 BREZ ] 516 (7],
REAZNL, 2014, 38(20): 26 -31.)

[10] ZHANG Ying, SHI Zhenyu. Voltage and reactive power coordinated
control strategy of wind farm cluster [J]. Electronic technology and
Software Engineering, 2015, 18: 235.

IR, SR T KRR T T HL S DR SRS R (0], W T
AREGHAMLFE, 2015, 18: 235.)

[11] CUI Yang, PENG Long, ZHONG Wauzhi, et al. Coordination strategy
of reactive power control on wind farms based doubly fed induction
generator [J]. Proceedings of the CSEE, 2015, 35(17): 4300 — 4307.
(FEM, 5206, MPiE 2, S5 USRS X B3 B T T 43 J2 P 42 ol S s
1. P E RFLTREFAR, 2015, 35(17): 4300 - 4307.)

[12] LIU Jizhen, LIU Yu, ZENG Deliang, et al. Optimal short-term load
dispatch strategy in wind farm [J]. Science China Technological Sci-
ences, 2012, 4(42): 437 — 442.

CAITEER, WD E, G R, S5, 5 — XU R 1A 0 7 Ay 8 B2 A0 A S
U], PEERE, 2012, 4(42): 437 - 442.)

[13] XU Hailiang, ZHANG Wei, HE Yikang, et al. A review on low volt-
age ride-through technologies and prospect for dfig wind turbines [J].
Automation of Electric Power Systems, 2013, 37(20): 8 — 15.
(WRigse, T, BLARRE, 55, WU A B LA L R SRR B
FEE (1] I RG F BN, 2013, 37(20): 8 - 15.)

[14] DENG Tuoyu, TIAN Liang, LIU Jizhen. A control method of heat
supply units for improving frequency control and peak load regula-
tion ability with thermal storage in heat supply net [J]. Proceedings
of the CSEE, 2015, 35(14): 3626 — 3633.

OBFaT, B, X35 R, I ol it 1 e SR LA A g 6
i3 9. A E AL TR, 2015, 35(14): 3626 — 3633.)

[15] HAESELDONCKX D, PEETERS L, HELSEN L, et al. The impact
of thermal storage on the operational behaviour of residential CHP
facilities and the overall CO2 emissions [J]. Renewable and Sustain-
able Energy Reviews, 2007, 11(6): 1227 — 1243.

[16] KHAN K H, RASUL M G, KHAN M M K. Energy conservation in
buildings: cogeneration and cogeneration coupled with thermal ener-
gy storage [J]. Applied Energy, 2004, 77(1): 15 — 34.

[17] CELADOR A C, ODRIOZOLA M, SALA J M. Implications of the
modelling of stratified hot water storage tanks in the simulation of
CHP plants [J]. Energy Conversion and Management, 2011, 52(8):
3018 - 3026.

[18] LIU Fuguo, JIANG Xuexia, LI Zhi. Investigation on affects of gen-
erator load on coal consumption rate in fossil power plant [J]. Power
System Engineering, 2008, 24(4): 47 — 49.

CRIARE, 22, 205, RMER FE LA B A B i (1 e BRI 7
[J]. HE RS TAE, 2008, 24(4): 47 -49.)



1560 w5 MO $33%

[19] WANG Ying, ZHANG Kaifeng, FU Jiayu, et al. Optimization con- [34] ZHANG Xiaohui, DONG Xinghua. Research on multi-objective
trol method of wind/storage system for suppressing wind power ramp scheduling for low-carbon power system with wind farms [J]. Power
rate [J]. Automation of Electric Power Systems, 2013, 37(13): 17 -23. System Technology, 2013, 37(1): 24 - 31.

(A, FRVEE, 3000, 45, Jh AT R U A AR AR 7 (TRIBENE, A8, & R 2 B AR B0 RGBS L5 T
2 0], ARG AL, 2013, 37(13): 17 -23.) F¢ [7]. MR, 2013, 37(1): 24 - 31.)

[20] LIU Xinping, TIAN Liang, ZENG Deliang, et al. Modeling and anal- [35] LIU Jizhen, LI Mingyang, FANG Fang, et al. Review on virtual pow-
ysis for the units load regulation by condensate throttling [J]. Journal er plants [J]. Proceedings of the CSEE, 2014, 34(29): 5103 — 5111.
of North China Electric Power University, 2009, 36(2): 80 — 84. KR, 2047, BT, &5, k) WERgER 7). P E L TR
AT, Mos, AR, 4. KRS SN f A R T AR st 244, 2014, 34(29): 5103 - 5111.)

AT ). ALK, 2009, 36(2): 80 - 84.) [36] PUDJIANTO D, RAMSAY C, STRBAC G. Virtual power plant and

[21] WU X, SHEN J, L1, et al. Stable model predictive tracking control system integration of distributed energy resources [J]. IET Renewable
for boiler-turbine coordinated control system [J]. IFAC Proceedings Power Generation, 2007, 1(1): 10 — 16.

Volumes, 2012, 45(21): 201 - 206. [37] CHEN Haiyan, CHEN Jinfu, DUAN Xianzhong. Fuzzy modeling and

[22] WU X, SHEN J, LI'Y, et al. Data-driven modeling and predictive optimization algorithm on dynamic economic dispatch in wind pow-
control for boiler-turbine unit using fuzzy clustering and subspace er integrated system [J]. Automation of Electric Power Systems, 2006,
methods [J]. ISA Transactions, 2014, 53(3): 699 — 708. 30(2): 22 - 26.

[23] LAUSTERER G K. Improved maneuverability of power plants for (Wit i, Wiz, BOBRAG.. & RUHB7) LD SR R 40 TR 2 YRR A
better grid stability [J]. Control Engineering Practice, 1998, 6(12): FefeAesEis: 0], 1RG5 A Ehk, 2006, 30(2): 22 - 26.)

1549 — 1557. [38] ZHANG Xiaohua, ZHAO Jinquan, CHEN Xingying. Fuzzy model-

[24] HU Y, ZENG D L, LIU J Z, et al. Dynamic model for controller de- ing and optimization based on unit commitment of a power system in-
sign of condensate throttling systems [J]. ISA Transactions, 2015, 58: tergrated with wind power [J]. Science and Technology Review, 2009,
622 — 628. 27(20): 102 - 105.

[25] WANG W, LIU J, ZENG D, et al. Modeling for condensate throttling (?{QE}% TE’J%JFJ'L;R" PR, S XU B & BT BRIGEAL (7).
and its application on the flexible load control of power plants [J]. FHEFR, 2009, 27(20): 102 - 105.)

Applied Thermal Engineering, 2016, 95: 303 — 310. [39] ZHANG Ningyu, GAO Shan, ZHAO Xin. An unit commitment mod-

[26] LI Xijun, ZHAO Shuang, ZHOU Hongren, et al. Experiment of con- el and algorithm with randomness of wind power [J]. Transactions of
densate throttling response to the load of daihai power plant Unit China Electrotechnical Society, 2013, 28(3): 22 - 29.

g resp p P . o "
1 111 Power System Engineering, 2010, 4: 39— 41, (3K, i, ORI LB BLALAEL A B B
CHRZE, U9, JHATEE, 5. ESEHLT L BLALIRA A TR i 1. ' LEASER, 2013, 28(5): 22-29)
RIS T [J). Fh RGE AL, 2010, 4: 39 —41.) [40] DING X, LEE W J, WANG J X, et al. Studies on stochastic unit com-

[27] YAO Jun, CHEN Weihe. Experimental study of primary frequency mitment formulation with flexible generating units [J]. Electric Power
regulation for 900 MW supercritical Units [J]. East China Electric Systems Research, 2010, 80(1): 130 - 141.

Power, 2006, 34(8): 84 — 87. [41] WANG J, BOTTERUD A, BESSA R, et al. Wind power forecasting
(IR, BRAERN. 900 MW I SN LA — R RARIGHT 78 (7). AR H uncertainty and unit commitment [J]. Applied Energy, 2011, 88(11):
71,2006, 34(8): 84 —87.) 4014 - 4023.

[28] DENG Tuoyu, TIAN Liang, LIU Jizhen. Multi-scale feedforward co- [42] HOYLAND K, WALLACE S W. Generating scenario trees for mul-
ordinated control scheme for load command of heat supply Units [J]. tistage decision problems [J]. Management Science, 2001, 47(2): 295
Thermal Power Generation, 2016, 3: 48 — 53. -307.

BT, B 5, X ER. HERNLLE 584 22 RS w77 [43] YE Rong, CHEN Haoyong, WANG Gang, et al. A mixed integer
% (01 RITK, 2016, 3: 48 - 53.) programming method for security-constrained unit commitment with

[29] WANG Qi. Research on optimization control for heating units under multiple wind farms [J]. Automation of Electric Power Systems, 2010,
the condition of large-scale integration of wind power [D]. Beijing: 34(5): 29 -33.

North China Electric Power University, 2013. (M2, BRI B8, 4R, 45, 2 XIS 22 e 2 RN S 1R &
CEHE. R UEA I S N ORI FT (D). Jbxt: 4 BRI 0], I RG AN, 2010, 34(5): 29 -33.)
Ak ArRaE, 2013.) [44] XIE Yuguang, JIANG Xiaodong. Impact of energy storage system on

[30] WANG W, LIU J, ZENG D, et al. An improved coordinated control the unit commitment problem with volatile wind power [J]. Automa-
strategy for boiler-turbine units supplemented by cold source flow ad- tion of Electric Power Systems, 2011, 35(5): 19 —24.
justment [J]. Energy, 2015, 88: 927 — 934. CHHIR, TLIREZR. R RGN & KU I LALZEL & e JBURE i 43 A (J].

[31] COCHRAN Jacqueline, LU Debra, KUMAR Nichil. Improved flex- HIRGABNML, 2011, 35(5): 19 - 24)
ibility of coal-fired power plant: from baseload power to peak pow- [45] AI Xin, LIU Xiao, SUN Cuiying. A fuzzy chance constrained deci-
er [J]. Cornerstone, 2014, 4: 49 — 53. sion model for unit commitment of power grid containing large-scale
(BBl 22, B 77, Jed /R PR B K. SRR e B A wind farm [J]. Power System Technology, 2011, 35(12): 202 — 207.
Fetar BB [7]. 556, 2014, 4: 49 - 53.) Gk, RGE, FNRIE. 5 K ) RGHLHA S FIEIHL 2 2R

[32] XIN Yaozhong, SHI Junjie, ZHOU Jingyang, et al. Technology de- PRI [J]. B, 2011, 35(12): 202 -207.)
velopment trends of smart grid dispatching and control systems [J]. [46] WANG Yantao, WANG Daliang. Determination of spinning reserve
Automation of Electric Power Systems, 2015, 39(1): 2 - 8. of power grid containing wind [J]. Electrical Measurement and In-
CERT, ARA, R, 5. Fae MR REIIR 5HEAR R strumentation, 2012, 49(12): 22 - 27.

B [J]. B RGEFM, 2015, 39(1): 2-8) (CEMVE, TR TR R GUE & A ERE (1], il

[33] ZHANG Wen. Studies on power system reactive power optimization X3k, 2012, 49(12): 22 - 27.)
based on particle swarm algorithm [D]. Jinan: Shandong University, [47] XIONG Hu, XIANG Tieyuan, CHEN Hongkun, et al. Research of

2006.
(3L, B R RHAR AR I B RETEINRALRT S [D]. Hrea:
IIZR KA, 2006.)

fuzzy chance constrained unit commitment containing large-scale in-
termittent power [J]. Proceedings of the CSEE, 2013, 33(13): 36 —
44.



12 W

TR B REUR ) RGeS ik

1561

(48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

(FBJE, BTG, RILHR, 5. B R AU ) B IR R A L 2 2 L
ALAARFT (J]. P E LR, 2013, 33(13): 36 - 44.)

DANG C, LI M. A floating point genetic algorithm for solving the
unit commitment problem [J]. European Journal of Operational Re-
search, 2007, 181(3): 1370 — 1395.

THAKUR J, CHAKRABORTY B. Demand side management in de-
veloping nations: a mitigating tool for energy imbalance and peak
load management [J]. Energy, 2016, 114: 895 —912.

FU Yang, JIANG Yiliu, LI Zhenkun, et al. Optimal economic dis-
patch for microgrid considering shiftable loads [J]. Proceedings of
the CSEE, 2014, 34(16): 2612 — 2620.

(P40, S — 8, a3, 5. T B mT PR SR R A 2 5 A A 1R FE
[J]. s EHL LR, 2014, 34(16): 2612 — 2620.)

STLUKA P, GODBOLE D, SAMAD T. Energy management for
buildings and microgrids [C] // The 50th IEEE Conference on De-
cision and Control and European Control Conference. IEEE, 2011:
5150 - 5157.

TANG Qingfeng, LIU Nian, ZHANG Jianhua. Theory and key prob-
lems for automated demand response of user side considering gener-
alized demand side resources [J]. Power System Protection and Con-
trol, 2014, 42(24): 138 — 147.

(AR, X3, SR, T K™ S RO BEIR A H P 00 B Sl AL
LSO (1] FE RGP S5, 2014, 42(24): 138 - 147.)
ZENG Ming, YANG Yongqi, XIANG Hongwei, et al. Optimal dis-
patch model based on coordination between “generation-grid-load-
energy storage” and demand-side resource [J]. Electric Power Au-
tomation Equipment, 2016, 36(2): 102 — 111.

(RN, BAZE, IR, 5. FRA T R B “ Y5-I —F ik B
VADLALTRERRY (7], #8707 H BB, 2016, 36(2): 102-111.)
YANG Xuying, ZHOU Ming, LI Gengyin. Survey on demand re-
sponse mechanism and modeling in smart grid [J]. Power System
Technology, 2016, 40(1): 220 — 226.

(fuse, A, 22 BEAR. & Re FRPY I 75 SR SLHLER 3 A 15 A 4k
[J]. FFEA, 2016, 40(1): 220 - 226.)

ZENG M, LI S L, XUE S. A plan for optimizing technologies to
support variable renewable generation in China [J]. Power, 2013,
157(12): 36 — 41.

ZHAO Bo, XUE Meidong, CHEN Rongzhu, et al. An economic dis-
patch model for microgrid with high renewable energy resource pen-
etration considering forecast errors [J]. Automation of Electric Power

[57]

[58]

[59]

[60]

[61]

Systems, 2014, 38(7): 1 — 8.

OB, BESEOR, MRORAT, &5, ST FARRRIRISIE R T 2 TR 22 1)
TR MZ R LAY (7). I RS EEME, 2014, 38(7): 1-8.)
YANG Xinfa, SU Jian, LU Zhipeng, et al. Overview on micro-grid
technology [J]. Proceedings of the CSEE, 2014, 34(1): 57 - 70.
(i, 758, B EMS, 55 WeBMEARLHR (J]. HE B TR,
2014, 34(1): 57-170.)

ZHANG Chun, CHEN Minyou, WANG Zhencun. Study on control
scheme for smooth transition of micro-grid operation modes [J]. Pow-
er System Protection and Control, 2011, 39(20): 1 -5.

(TRl BRER, FIRAE. MONISAT T DI 2 i SRmE AR 5L (D]
R RGO 545, 2011, 39(20): 1-5.)

LI'Y W, VILATHGAMUWA D M, LOH P C. Design, analysis, and
real-time testing of a controller for multibus microgrid system [J].
IEEE Transactions on Power Electronics, 2004, 19(5): 1195 — 1204.

LI Huiling, BAI Xiaomin, TAN Wen, et al. Coordination control for
grid-connection of plug-in hybrid electric vehicles and distributed
generation [J]. Power System Technology, 2013, 37(8): 2108 — 2115.
(FEF, ALl HE, 5. BB S o m U AR RS
ST [9). HAREAR, 2013, 37(8): 2108 — 2115.)

WANG lJiangiu. Construction and power quality analysis of rooftop
PV system [D]. Kunming: Yunnan Normal University, 2014.
(E@K. BIOCHRA B RGRIE S R &= 4T D). BY: =8
JIRAE, 2014.)

VB A

XIEBE (1951-), B, B, WA, F2HFTT R R

GRS TINS5 HOR, E-mail: ljz@ncepu.edu.cn;

£ E (1986-), F, UHI, WEICT RO RGERL S 1L K

HMLA T REL A4, E-mail: wwang @ncepu.edu.cn;

OB (1986-), 53, PRI, WIS M BT ARIR R RS R A

5, E-mail: hooyoung@ncepu.edu.cn;

G4 3F24T, E-mail: liudunnan@ 163.com;

XNBHE  (1979-), B, BIFER, EEHIFIT R AR FR

ZHY (1983-), 5, Y, LERTFOT A RS ST

1, E-mail: limy @ncepu.edu.cn.



